PCT 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 6 : 
A61F 13/15 



Al 



(11) International Publication Number: WO 96/25902 

(43) International Publication Date: 29 August 1996 (29.08.96) 



(21) International Application Number: PCT/EP96/00377 

(22) Internationa] Filing Hate: 30 January 1996 (30.01.96) 



(30) Priority Data: 

PCI7EP95/00665 23 February 1995 (23.02.95) 
(34) Countries for which the regional or 



WO 



international application was filed: 



AT et al. 



(71) Applicant (for all designated States except US): H. B. FULLER 
GMBH [DE/DEJ; Standlerstrasse 45, D-81549 Mttnchen 
(DE). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): WEREN1CZ, Harald 
[DE/DEJ; Fritz-Rauter-Ring 27, D-2I391 Reppcnstedt (DE). 
WITTXOPF, Thomas [DE/DEJ; Gruner Weg lb, D-21365 
Adendorf (DE). VOSS, Gerhard [DE/DE]; Klosterweg 4 
D-21335 LOneburg (DE). REMMERS, Peter [DE/DEJ; Al- 
tengammer EJbdeich 129, D-2I039 Hamburg (DE). KAT- 
SAROS. Mark, G. [US/USJ; 1040 Summit Avenue, Mah- 
tomedi, MN 55115 (US). POLANCE, Robert, Gordon 
[US/USJ; Apartment 105, 855 E. County Road D. Vad- 
nais Heights, MN 55109 (US). KROLL, Mark, S. [US/USJ- 
3325 Katie Lane, Arden Hills, MN 551 12 (US). 



(74) Agent: MAIWALD, Walter, Maiwald & Partner, Poccistrasse 
11, D-80336 MUnchen (DE). 



(81) Designated States: AU, BR, CA, CN, JP, KR, MX, US. 
European patent (AT, BE, CH, DE, DK, ES, FR, GB. GR, 
IE, IT, LU, MC, NL, PT. SE). 



Published 

With international search report. 



| (54) Title: METHOD^FOR PRODUCING A CONTINUOUS THERMOPLASTIC COATING AND ARTICLES CONSTRUCTED 



— Substrate 2 (4) 




DRIVE ROUS (t) 



Substrate 1(1) 



(57) Abstract 



invent^'fiXrS^'^^rKTr^^ 1 V"** m - ethod f 1 a continuous coating and articles constructed therefrom This 

disposable articles comprising a b^ftStaS^Si SSr ^ I^^"'^ reIates 1 a lexdle mattrial and 
composition used in *^fi&3SWS£ S£SXSSSr ***** * 



ISDOCID: <WO_9625902A1J_> 



FOR THE PURPOSES OF INFORMATION ONLY 

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international 
applications under the PCT. 



AM 


Armenia 


GB 


United Kingdom 


AT 


Austria 


GE 


Georgia 


AU 


Australia 


CN 


Guinea 


BB 


Barbados 


GR 


Greece 


BE 


Belgium 


HU 


Hungary 


BF 


Burkina Faso 


IE 


Ireland 


BG 


Bulgaria 
Benin 


IT 


Italy 


BJ 


JP 


Japan 


BR 


Brazil 


KE 


Kenya 


BY 


Belarus 


KG 


Kyrgystan 


CA 


Canada 


KP 


Democratic People's Republic 


CF 


Central African Republic 




of Korea 


CO 


Congo 


KR 


Republic of Korea 


CH 


Switzerland 


KZ 


Kazakhstan 


CI 


Cote d'lvotre 


U 


Liechtenstein 


CM 


Cameroon 


LK 


Sri Lanka 


CN 


China 


LR 


Liberia 


CS 


Czechoslovakia 


LT 


Lithuania 


CZ 


Czech Republic 


LU 


Luxembourg 


DE 


Germany 


LV 


Latvia 


DK 


Denmark 


MC 


Monaco 


EE 


Estonia 


MD 


Republic of Moldova 


ES 


Spain 


MG 


Madagascar 


FI 


Finland 


ML 


Mali 


FR 


France 


MN 


Mongolia 


GA 


Gabon 


MR 


Mauritania 



MW 


Malawi 


MX 


Mexico 


NE 


Niger 


NL 


Netherlands 


NO 


Norway 


NZ 


New Zealand 


PL 


Poland 


PT 


Portugal 


RO 


Romania 


RU 


Russian Federation 


SD 


Sudan 


SE 


Sweden 


SG 


Singapore 


SI 


Slovenia 


SK 


Slovakia 


SN 


Senegal 


sz 


Swaziland 


TD 


Chad 


TG 


Togo 


TJ 


Tajikistan 


TT 


Trinidad and Tobago 


UA 


Ukraine 


VG 


Uganda 


US 


United States of America 


uz 


Uzbekistan 


VN 


Viet Nam 



JSDOCID: <WO 9625902A1J_> 



WO 96/25902 



PCIYEP96/00377 



METHOD FOR PRODUCING A CONTINUOUS THERMOPLASTIC COATING AND 

ARTICLES CONSTRUCTED THEREFROM 

5 

Field of the Invention 

This invention relates to a non-contact coating method for 
producing a continuous coating and articles constructed 
therefrom. This invention further relates to a method for 

10 producing a textile material with a ir.cisture-impermeable barrier 
layer and to a method for producing a moisture-absorbing article 
of hygiene which has such a barrier layer. This invention 
particularly relates to a textile material and hygienic 
disposable articles comprising a body fluid impermeable barrier 

15 layer which can be produced from said coating method. 

Preferably, the thermoplastic composition used in the coating 
method for producing the barrier layer exhibits certain 
rheological characteristics . 

20 Background of the Invention 

For various applications, materials are required which are 
impermeable tc liquids such as water and body fluids, but at the 
same time have a textile character which is as close as possible 
to materials without the impermeability characteristics. One 

25 example of such application is hygienic articles such as 

disposable diapers, feminine napkins, panty liners, surgical 
drapes, bed pads, and the like. Such hygienic articles often have 
a substantial absorption capacity. Tc ensure that the liquid 
which is to be absorbed does not reach articles of clothing, such 

30 hygienic articles customarily have a continuous layer of a body 
fluid impermeable film on their garment facing side. Since 
touching this film material is an unwelcome sensation for a 
number of users, it has been suggested to cover the outward side 
of the film with a thin layer of textile material so that the 

35 article has a textile feel also on its exterior surface. 

Ep-a-0 187 728 teaches a disposable diaper with a barrier layer 
in the form of a plastics material film, typically consisting of 
a polyolefin, a polyacrylate, of PVC, nylon or other 
thermoplastic material. The barrier film is laminated, adhered or 
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welded onto a thin nonwoven layer, which makes it necessary to 
pr pare the film laminate off-line. As an alternative, it is 
suggested that the plastics material of the film is to be 
extrusion coated onto the nonwoven- The laminate, thus formed, is 
5 then used as the outermost material layer in such a way that the 
film layer is on the inside, so that the outer nonwoven layer 
provides the desired exterior texture. This production method is 
rather expensive. Highly polymeric plastic materials such as 
polyethylene, polypropylene, polyacrylate and so on, have low 

10 melt flow indices and can (if at all) only be processed into 
impermeable films on very sophisticated machinery. This would 
also be true for the suggested direct extrusion coating which 
does not appear to have been reduced to practice yet. Separately 
producing the film, with subsequent laminating onto the nonwoven, 

15 is even more inefficacious in view of the additional production 
step required. 

US patents 4,692,161 and 4,627,847 teach a leakage waist barrier 
for the edge of an absorbent hygienic article provided by coating 
a hotmelt adhesive onto the edge area of a nonwoven sheet 
20 material. Depending on the actual type of application, this 
hotmelt adhesive can also serve a constructive function, in 
combination with its function as a barrier, in that it can adhere 
the nonwoven to other materials of the hygienic article. The 
hotmelt is to be coated in a conventional manner by slot nozzle 
25 coating, transfer coating, spray coating or other such methods. 
The above-mentioned US patents indicate that the hotmelt coating 
must have a minimum thickness of 25 urn, preferably at least 75 
Mm, so that a continuous closed barrier layer is achieved. 
Conventional slot nozzle coatings on uneven substrates such as 
30 nonwovens are typically done by keeping the slot nozzle in 

permanent contact with the substrate such that the nozzle lies on 
the substrate during the coating. It is unprobiematic to coat 
hotmelt adhesives onto uneven substrates with slot nozzles or 
spray coating methods, provided that only a discontinuous coating 
15 is required such as for constructive applications wherein the 

coating weight of the hotmelt ranges from about 3 g/m 2 to about 1C 
g/nr. If, however, a continuous layer is to be created, this can 
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only be done using these customary coating methods if the coating 
weight of the hotmelt is greater than about 30 g/rrr. 
Such high coating weights are expensive* Furthermore, direct 
coating with a slot nozzle provides substantial mechanical and 
5 thermal stresses on the coated substrates, especially since the 
slot nozzle is heated during coating. Therefore, very sensitive 
substrates such as nonwovens made of very fine or low melting 
point fibers can not always be coated with hotmelt from a slot 
nozzle in a customary manner without damaging the substrate* 

10 Such problems can not be overcome when coating with heated 

coating rollers or spray coating with heated airstreams. The high 
coating weights of this prior art lead to increased stiffness of 
the coated substrate, thus impairing the textile character. 
Similar problems occur in the production of hygienic articles and 

15 in other areas, such as fabric production, wherein -he resulting 
materials are required to exhibit liquid impermeability, 
especially body fluid impermeability, with textile character 
which is as unimpaired as possible. This is especially pertinent 
for improving the comfort of the user. Presently, in such 

20 technical* fields, production methods utilizing preformed- 
laminated films are preferred. 

Therefore, there remains a need for a non-contact r.ethod capable 
of producing a continuous coating layer having low coating 
weights . 

25 

Summary of the Invention 

The applicants have found a coating method that overcomes the 
aforementioned problems. The coating method employs a noncontact 
application wherein a thermoplastic composition is thermally made 

30 flowable and released from a coating device onto a substrate. The 
thermoplastic composition is thus coated onto the substrate 
without contact between said coating device and said substrate. 
Preferably, a liquid-impermeable, especially a body fluid 
impermeable, barrier wherein the textile character is not 

35 substantially impaired is produced. Since the method employs low 
coating weights, of the thermoplastic composition, it eliminates 
the economic disadvantages of current methods as well as improves 
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the tactile quality of the resulting article. Additionally, the 
method is suitable for coating a variety of heat sensitive 
materials. Preferably, the substrate is a "textile material" 
which in the context of this invention means not only a woven 
5 material made of yarn, but also any material made from fibers 
such as nonwoven, as well as nonwoven composites and the like, 
which materials play a major role in the area of hygienic article 
production. Since the coating device and substrate do not contact 
each ether, the mechanical stresses on the substrate are much 
10 less than prior art methods. 

For heat sensitive substrate, the thermoplastic composition is 
preferably coated at temperatures of less than 125°C, even more 
preferably less than 110°C, to reduce the heat-induced stresses 
on the substrates being coated. This is advantageous for coating 
15 and mutually bonding thermally sensitive substrates* 

The thermoplastic composition preferably exhibits certain 
rheolcgical characteristics such that the complex viscosity at 
high shear rates (1,000 rad/sec) is less than about 500 poise and 
the ccrplex viscosity at low shear rates (1 rad/sec) is between 
about 100 and about 1,000 poise. Some neat thermoplastic resins, 
such as typical film grade polyolef ines, may be suitable for the 
method of the present invention. However, compounded hotmelt 
adhesives are preferred due tc the ability to independently 
control the visco-elastic properties, open time, etc. Compounded 
hotmeli are also advantageous to insure adequate adhesion tc the 
carrier substrate or for delayed detackif ication of -he ccating 
after adherence to the substrate. 

The resulting coating produced from said method is usefuL for a 
variety of applications wherein a consistent continuous coating 
is desired. Coating weights of less than 30 g/itr of the 
thermoplastic composition are preferred to reduce expenditure and 
improve the tactile quality of disposable hygienic articles. 
However, coating weights higher than 30 g/nr may be usefui for 
other applications wherein reducing the mechanical and heat- 
35 induced stresses is of primary importance. 

The resulting coating is preferable for producing a body fluid 
impermeable barri' r layer in a disposable hygienic article having 
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improved exterior tactile quality. The coating method is 
particularly advantageous for manufacturing as it employs fewer 
production steps than prior art coating methods. Improving 
productivity as well as reducing the coating weight mass per area 
5 results in coatings and corresponding articles that are less 
expensive than prior art. 

The disposable article as described herein has at least one first 
layer wherein said first layer is a permeable substrate and a~ 
least one second layer wherein said second layer is a barrier 
10 coating produced from the coating method described above. 

Brief Description of the Drawing 

Figure 1 depicts the method of the present invention wherein a 
continuous thermoplastic coating is fcrmed and adhered to a 
15 carrier substrate. , - 

Detailed Description of the Drawing 

Substrate 1 (15 travels past a series of idle rollers (2) to 
ensure the web is in. proper alignment prior to approaching the 

20 .coating device (3) . At start up the coating device is initially 

in contact with the. substrate to adhere the leading edge of the „ 
coating to the substrate. As Substrate 1 is advanced by the drive 
rolls (6), the coating device is removed from Substrate 1 at s 
distance most cften ranging from about 0.5 mm to about 20 mm, 

25 depending on the properties of the thermoplastic composition 
being coating. Substrate 2 (4) is optionally adhered to the 
coating surface by means of a nip roll (5) . In the preferred 
embodiment, Substrate 2 may be any substrate present in a 
hygienic article such as an absorbent, elastomeric strands or 

30 webs, tissue, films, coverstock materials such as nonwoven or 
perforated polyethylene, as well as any material that is not 
necessarily in the form of a web such as superabsorbent polyrr.er. 

Detailed Description of the Invention 

35 In the method of the present invention, a melted hotmelt 

adhesive, preferably substantially air-free, is released from a 
coating or release device in such a way that it exits the device 
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as a continuous film. A typical example for this is a slot 
nozzle, as it has previously been used for coating in direct 
contact with a substrate. Thus, melt coating devices which are 
already at hand can be reset for use according to the invention 
5 in that the slot nozzle is lifted off the substrate and is 
adjusted to have a suitable distance from the substrate. 
When the viscous but flowable molten adhesive leaves the coating 
device, it does not contact the substrate immediately, but rath r 
travels for a distance as a continuous coating film suspended 

10 above the substrate without touching either the device or the 
substrate. The distance between the coating device and the 
substrate ranges from about 0.5 mm to about 20 mm. It is possible 
that at suitable machine speed settings, and with specific 
adhesives or other coating materials, the distance can be even 

15 greater than 20 mm. The distance is largely dictated by the 

viscosity and open time of the thermoplastic composition being 
coated. It is surmised that the thermoplastic composition cools 
sufficiently in its suspended state such that it has built in 
viscosity and cohesive strength to the extent that any filaments 

20 or fibers present on the substrate surface cannot, penetrate the 
coating, yet the thermoplastic composition is molten or soft 
enough to adequately adhere to the substrate. 

It has been shown to be especially advantageous, that the coating 
later contacts the substrate in a substantially horizontal 

25 direction rather than in a vertical direction. To realize this 
advantage, a roller can be provided in the path of movement of 
the substrate to give the substrate a substantially vertical, 
upward direction, as the substrate passes the coating device. 
Additionally, the coating device, such as a slot nozzle, can be 

30 provided substantially horizontally beside the roller so that the 
coating travels from the side towards the surface of the 
substrate. 

The diameter of the coating role is preferably about 15 mm to 
about 50 mm in diameter with the nozzle slightly above the center 
35 of the coating roll such that the angle at which the 

thermoplastic coating contacts the substrate is less than about 
60° as the substrate is moving away form the nozzle. The coating 
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head is adjusted by one of ordinary skill in the art to optimize 
for ev n flow and distribution of the thermoplastic coating over 
the entire width of the application. 

Thereafter, the sufficiently cooled coating contacts the 
5 substrate surface and adheres to the surface without deeply 

penetrating into the substrate . When the substrate is preferably 
a textile material such as a nonwoven, the thus produced material 
comprises the textile substrate layer and a coating, preferably a 
hotmelt barrier layer. If the thermoplastic coating is of such a 
10 composition that it substantially detackifies after sufficient 
cooling, the laminate cf the coated substrate, thus formed, can 
be rolled up and stored. The laminate can then be used at some 
later time e.g. as a bcdy fluid impermeable backsheet having 
improved tactile quali-y in a disposable hygienic article. The 
15 laminate can be bonded by any suitable bonding technique 

including ultrasonic bending, heat welding, or more commonly 
adhesive bonding. 

Preferably, the coating of the barrier layer is done "inline" 
immediately before any further processing of the thus produced 

20 coated textile laminate. In such a case, the surface of the 

barrier layer which is pointing away from the substrate and is 
still sufficiently' tacky can be used for a constructive adhesion 
step and therefore can alsc serve to bond the coated textile 
material to other elements of a hygienic article. Other elements 

25 that could be simultaneously bonded in this manner during the 

formation of the barrier layer include absorbent, superabsorbent 
polymer, elastomeric strands or webs, tissue, films, as well as 
various permeable coverstock materials such as nonwoven or 
perforated films. 

30 Since the hotmelt coating can be provided at extremely low 

temperatures, materials can also be provided with barrier layers 
which are too sensitive mechanically and/or thermally for 
customary coating methods. 

Such sensitive materials include low gauge polyethylene 
35 materials, low basis weight nonwovens and the like. 

A substantial advantage of the invention is that continuous, 
sufficiently impermeable barrier layers can be made from hotmelt* 
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at very low coating weights. Even with customary commercially 
available hotmelts, closed barrier layers can be produced at 
coating weight of not more than 30 g/rtr, and generally, it is 
easily possible to achieve coating weights between 10 g/m : and 20 
5 g/m 2 and most preferably less than 10 g/m 2 . As previously stated, 
the prior art coating of hotmelts according to customary methods 
for forming edge leakage barriers, as in US patent 4,692,161, 
requires area weights of about 70 g/m 2 to create the preferred 
film thickness of around 75 pm. At thickness of 25 pn, the 

10 suggested minimum according to this art, the contact-coated layer 
is perforated by substrate fibre, and is not closed. 
The very thin barrier layers which can be produced according to 
the invention do not only contribute to the economical advantages 
of the inventive method, but also make it possible to achieve a 

15 very much reduced stiffness of the material, which thus comes 
much closer, in its properties, to a textile material which is 
not provided with a barrier layer at all. 

The Thermoplastic Composition 

20 As previously mentioned, uncompounded thermoplastic materials 
such as polyolefins, especially polyethylene, polypropylene, 
amorphous polyolefins such as Vestoplast 703® (Hiils) and the 
like, rnay be suitable thermoplastic materials for the coating 
method of the present invention. However, hotmelt adhesives are 

25 preferred due to the ability to independently tailor the visco- 
elastic properties, open time, tack, and various other 
properties. Hotmelt adhesives commonly have melt flow indices 
required for such processing already at very low temperatures. 
Typical hotmelts are fluid enough for such processing at 

30 temperatures ranging from about 60°C to 110°C. 

More preferably, the thermoplastic composition exhibits certain 
rheological characteristics such that a continuous, especially a 
body fluid impermeable coating can be produced at ccating weights 
of less than about 30 g/m*. In general, the rheological 

35 properties preferably fall within a rheological window wherein 

the complex viscosity at high shear rates (1,000 rad/sec) is less 
than about 500 poise and the complex viscosity at low shear rates 
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(< 1 rad/sec) is between about 100 and about 1,000 poise. In 
other words, preferable thermoplastic compositions exhibit: 
Newtonian regions at low shear rates and shear thinning a- higher 
shear rates. Thermoplastic compositions having wide windows of 

5 application are those in which the composition exhibits the 

appropriate rheological properties at a variety of application 
settings, particularly low temperatures* Narrow application 
windows are those in which the rheological parameters are only 
met under very specific conditions. Amorphous polyolefins based 

10 hotmelt adhesives such as Lunatack® D-8370 (H.B. Fuller Company) 
tend to exhibit relatively flat viscosity curves at low shear 
rates (less than bout 10 rad/sec) and consequently relatively 
wide application windows. Block copolymer based hctmelt adhesives 
tend to exhibit particularly steep viscosity profiles causing 

15 very narrow application windows. 

Data generated chat supports this rheological window is depicted 
in Table I. The test procedures used to determine the rheological 
data are described in detail hereinafter. 

The applicants surmise that the high shear information relates to 
20 the processing conditions at the slot die exit. A composition 

with too high cf a complex viscosity at 1,000 radians/sec would 
require excessive pump pressure to exit the coating device. A die 
with a shir, gap larger than 3 mm could be used to process these 
materials cut a higher coating weight may result. 
25 The low shear information relates to the settling of the coating 
on the substrate during the time it is suspended above the 
substrate. If the low shear value is too high, the coating may 
not adhere adequately to the substrate and/or the therntcplastic 
composition builds up at the nozzle causing a streaked, 
30 discontinuous coating. If the low shear viscosity is too low, the 
coating may seep into the substrate, causing poor barrier 
properties . 

Extensional viscosity, which was not measured can alsc strongly 
influence the melt strength. Higher levels of branching cr the 
35 addition cf a small concentration of a high molecular weight 
material can strongly influence the melt strength. More 
preferred, are compositions that meet the target rheological 
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parameters at lew application temperatures of less than about 
125°C, most preferably less than about 110°C. 

Accordingly, mar.y known hotmelt adhesive compositions are well 
suited for use in the coating method of this invention. Hotmelt 
adhesives typically comprise at least one thermoplastic polymer, 
at least one plasticizer and at least one tackifying resin. 
Preferably, such suitable hotmelts comprise up to 40% by weigh- 
of thermoplastic polymer, up to 40% by weight of a plasticizer 
and up to 70% by weight of tackifying resin. 
With respect to the thermoplastic polymer, atactic 
polyalphaolefins such as Vestoplast® 708 (Hills) and synthetic 
rubbers such as S-EB-S block copolymers have been found to be 
especially suited, particularly those as used in hotmelt 
adhesives such as Lunatack® D-3964 (H.B. Fuller) . Further, 
however, also c~her thermoplastic polymers are suitable, such as 
ethylene-vinylacetate copolymers or other synthetic rubbers as 
available in ccrmerce under the tradenames Kraton®, Solprene®, 
and Stereon®. 

Plasticizers ar.= tackifying resins used in hotmelt adhesives are 
20 known. oils su=h as naphthenic oils are preferred plasticizers. 
As for tackifying resins, those resins already known for such 
purposes are generally suitable, especially hydrocarbon resins, 
ester resins and other such compatible resins. The components are 
mixed and processed in a known manner to prepare the hotmelts 
25 which can be used according to this invention. 

With suitable hotmelts, such as those described in DE-A-41 21 
716, it is also possible to make materials which are impermeable 
to liquid water, yet water vapor permeable rendering the coating 
"breathable" . 

In addition to commonly known hotmelt adhesives, thermoplastic 
compositions comprising a water soluble, saline (body fluid) 
insoluble copoiyester such as Eastman AQ 1350®, commercially 
available from Eastman, are also particularly useful for crea-ing 
barrier films that are impervious to body fluid, yet r adily 
water soluble. This feature is of particular interest for 
creating flushable and compostable disposable hygienic produc.s . 
Furthermore, there may be applications wherein water permeability 
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is desired. Accordingly, this coating method may also be suitable 
for coating water permeable, water soluble and/or biodegradable, 
thermoplastic materials. 

Hereinafter, the invention will be further depicted by the 
5 following non-limiting examples. 

Embodiment example 1: 

Several hotmelts which slightly differ from each other in 
composition were formulated in the following composition ranges: 
10 20 - 25% naphthenic oil 

30 - 40% atactic polyolef in (s) 
35-4 5% hydrocarbon resin 

Embodiment example 2: 
15 : Several hotmelts were formulated within the following range 
limits: 

1 : 5 - 20% SIS-block copolymer *; 
15 - 25% naphthenic oil 
50 - 65% ester resin 
20 ' 

Embodiment example 3: 

As a commercially available hotmelt adhesive, zhe "Lunatack D 
8370" product was used, which is available frcm H. 3. Fuller 
GmbH. This is a hot-melt: adhesive comprising about 25% 
25 polyolef ine, about 40% hydrocarbon resin with a cyclopentadiene 
component, about 15% polyisobutylene and about 10% naphthenic 
oil. 

Testing Procedure 

30 The hotmelts according to embodiment examples 1 through 3 were 
placed in a customary processing machine provided with a slot 
nozzle such as Nordson EP 51. The slot nozzle was provided 
horizontally facing a roller over which a polypropylene nonwoven 
was led in an upward direction. The distance between the slot 

35 nozzle and the substrate was 2 mm, at a nozzle slot length of 70 
mm. The web . speed of the nonwoven was 25 m/min. At a system 
pressure of about 53 bar and a release temperature of the 
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hot-melt of approximately 100°C, the hotmelt was coaled onto the 
substrate, where it formed a closed barrier layer. Immediately 
thereafter, the thus coated substrate was adhered tc a customary 
absorptive body (tissue). In each case, a reliable adhesive bond 
between substrate and tissue was provided, and in each case, the 
hotmelt barrier layer formed between the tissue and rhe substrate 
was found to be completely liquid-impermeable. Processing was 
without any problems. The coating weight was an average of 21 
g/m-. At corresponding fine adjustment of release temperature of 
hotmelt, system pressure, distance between slot nozzle and 
substrate, machine speed etc. etc., it was systematically 
possible to form water-tight closed barrier layers at area 
weights of less than 20 g/m : on this substrate. 

15 Examples 4-16: 

Table 1 depicts rheological data on Examples 4 through 16. 
Column 2 of Table 1 depicts the reference temperature for the 
rheological parameters as well as the coating application 
temperature for each sample. Table 2 depicts the chemical 
description of examples 4 through 9 as well as the coating 
parame-ers for those examples in which a continuous coating 
resulted. A consistent continuous coating was not able tc be 
produced with Samples 4 through 9 at the temperaturs indicated in 
Column 2. The applicants sumise that the inability zo produce a 
continuous coating is due to the complex viscosity ceing greater 
than about 1000 poise at about 1 rad/sec. By comparing examples 5 
with 14 and 4 with 10, the complex viscosity at 1 rad/sec can be 
forced into the rheological window by increasing ths temperature. 
By comparing example 7 with 16, the applicants have demonstrated 
the relatively narrow rheological window of Lunatac>.3> D-3964. At 
90°C D-3964 exhibits too high of a complex viscosity at 1 
rad/sec. At 110°C, D-3964 exhibits to low of a complex viscosity 
at 1 rad/sec, causing the material to soak into the substrate. 
The applicants surmise a temperature exists between 90°C and 110°C 
wherein D-3964 would produce a continuous coating. However, a 
thermoplastic composition exhibiting such a narrow rheological 
window would have little chance of commercial success. 
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25 
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Example 14 exhibits the utility of blending a thermoplastic 
composition that do s not meet the rheological window with 
another material such that the resulting composition is useful 
for producing a continuous coating. In this particular example, 
5 since D-3964 exhibits too low of a complex viscosity at 1 
rad/sec, it is blended with a material to raise the complex 
viscosity at 1 rad/sec such that the blend exhibits the 
preferable rheological properties. Alternatively, examples 
exhibiting too high of a complex viscosity at 1 rad/sec, such as 
10 examples 4 through 9 can be blended with compatible materials to 
lower the complex viscosity such that the blended material may be 
coated at the preferable application temperature of less than 
125°C. 

Examples 4 through 16 were tested in a similar manner as Examples 
15 1-3. The application conditions and rheological data* of the 

adhesive^ compositions are depicted in Table 1. A system pressure 
ranging-f roirr about 40 to about 65 bar was obtained during coaring 
of examples 10 through 16. 

The rheological data was generated from a dynamic mechanical 

20 spectrometer such as a Rheometric Scientific RDS 7700 (10,00C 

g/cm transducer, 10 g/cm - <10,000 g/cm torque). A master curve 
of G ' (shear storage modulus), G M (shear loss modulus) and 
complex viscosity as a function of frequency was obtained through 
time temperature superposition. During testing the sample was 

25 loaded at the upper test temperature between 50 mm diameter 

parallel plate discs with a 1 to 2 mm gap. After allowing the 
sample temperature to stabilize for at least about 10 minutes, a 
frequency sweep was performed from about 0.1 to about 100 radians 
per second. Upon the completion of the frequency sweep, the 

30 sample temperature was lowered to the next temperature and the 

procedure repeated. The strain amplitude was adjusted to improve 
the resolution and ranged from about 20% to about 40%. After the 
frequency sweep was completed at the final, lowest temperature, 
time-temperature superposition was used to overlay the data into 

35 a single master curve at the application temperature. If the 

actual coating temperature was not one of the ^actual temperatures 
tested, the Williams, Landel, Ferry (WLF) (Ferry, J.D. 
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14 

Viscoelastic Properties of Polymers , 3rd Ed., Wiley: NY, 1980) 
equation was used to obtain the roaster curve. 
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Clalma 

A method of coating, wherein a thermoplastic composition 
which has been thermally made flowable, is coated from a 
coating device onto a substrate, characterized in that 
said composition is released from said coating device as 
a continous coating without contact between said coating 
device and said substrate, and is subsequently disposed 
upon the surface of said substrate. 

The method according to claim 1, characterized in that 
said substrate is a textile material. 

The method according to claim 1 or 2, characterized in 
that said coating device is disposed at a distance from 
said substrate, and preferably is formed by a slot 
nozzle. 

The method according to claim 3, characterized in that 
the distance between the coating device and the substrate 
is at least about 0.5 mm, and preferably not more than 
about 20 mm. 

The method according to any one of claims 1 to 4, 
characterized in that the coating device is provided in a 
part of the path of movement of the substrate wherein 
said path of movement is directed substantially 
vertically. 

The method according to amy one of claims 1 to 5, 
characterized in that the thermoplastic composition is 
coated onto the substrate such that the coating weight is 
not mor than about 30 g/m 2 , pref rably not more than 
about 20 g/m 3 and sp cially pref err d about 10 g/m 2 or 
less • 
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7 • The method according to any one of claims 1 to 6 , 

characterized in that the thermoplastic composition is 
released from the coating device at a temperature of less 
than about 125°C, preferably less than about 110°C. 

8 - The method according to any one of claims 1 to 7, 
characterized in that the complex viscosity of the 
thermoplastic composition is less than about 500 poise at 
about 1,000 radians/sec at the coating temperature. 

9. The method according to any one of claims 1 to 8, 
characterized in that the complex viscosity of the 
thermoplastic composition ranges from about 100 to about 
1,000 poise at about 1 radian/sec at the coating tempera- 
ture • 

10. The method according to any one of claims 1 to 9, 
characterized in that said thermoplastic composition is a 
hotmelt adhesive. 

11* A method for producing a moisture* absorbing hygienic 
article comprising at least one structural element of 
absorbent material, at least one moisture -impermeable, in 
case water vapor -permeable inner barrier layer substan- 
tially covering the absorbent element and at least one 
outer layer of textile material which is bonded to the 
barrier layer on one face, characterized in that for 
forming the inner barrier layer, a thermoplastic 
composition is coated as a continuous closed film from a 
coating device onto the textile material of the outer 
layer without the coating d vice contacting th 
substrate. 
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12. The method according to claim 11 , characterized in that 
the thermoplastic composition, preferably formed by a 
hot-melt adhesive film, is coated onto the substrate with 
an area weight not exceeding 30 g/m 2 , preferably not ex- 
ceeding 20 g/m 2 and especially preferred less than 

10 g/m 2 . 

13. The method according to claim 11 or 12, characterized in 
that the thermoplastic composition forming the barrier 
layer is coated onto the textile material and said 
material is thereafter combined with the material forming 
the absorbent element so that the hotmelt is only adhered 
at the surfaces of the textile material and the absorbent 1 
element and thus bonds the textile material and the 
element to each other. 

14. The method according to claim 13, characterized in that - 
the textile material and the absorbent element are 
combined and bonded "inline" immediately after the 
coating of the hot-melt. 

15. A textile article comprising a body fluid impermeable 
barrier characterized in that the area weight of said 
barrier layer is less than about 30 g/m 2 , preferably less 
than about 10 g/m 3 . 

16. The textile article of claim 15, characterized in that 
the barrier layer comprises a hotmelt adhesive. 

17. The textile article of claim 15 or 16, characterized in 
that the barrier layer compris s a therm plastic 
composition such that the complex viscosity of the 
thermoplastic composition is less than about 500 poise at 
about 1,000 radians/sec at the coating temperature. 
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18. The textile article of any one of claims 15 to 17, 
characterized in that the barrier layer comprises a 
thermoplastic composition such that the complex viscosity 
of the thermoplastic composition ranges from about 100 to 
1,000 poise at about 1 radian/sec at the coating tempera- 
ture. 

19. A disposable hygienic article with at least one first 
layer wherein said first layer is a permeable textile 
substrate and at least one second layer wherein said 
second layer is a body fluid impermeable barrier formed 
by solidified hot melt adhesive adhered to the surface of 
said textile substrate at at a coating weight of less 
than about 30 g/m a , preferably less than about 20 g/m a and 
most preferably less than about 10 g/m a . 

20. A disposable hygienic article, comprising at least one 
first layer, which is a body fluid permeable substrate, 
and at least one second layer which is a body fluid 
impermeable barrier layer formed by the method of any one 
of claims 11 through 14. 
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